I. Introduction
Diabetes has been known as one of the major health challenges in developed and developing countries and imposes a large economic burden to patients, families, and healthcare systems although adequate control of glucose level in diabetes management is crucial to prevent complications. Diabetes mellitus is one of the most common chronic diseases in nearly all countries. In 2014, more than 387 million people had diabetes, and this is expected to rise to 592 million by 2035, rendering previous estimates very conservative (1) .
There are many risk factors for the developments of DM (diabetes mellitus) include sedentary lifestyle, obesity, and increased caloric consumption. Type 1 (T1DM; insulin dependent) and Type 2 (T2DM; noninsulin-dependent) DM can be major causes of system wide micro and macrovascular complications that ultimately impede the ability to sexually arouse males and females, so that they may be able to adequately perform sexual intercourse (2) .
Diabetes mellitus (DM) is a lifelong disease influencing lives of both the individual and his/her family in every aspect and decreasing quality of life due to obligatory lifestyle changes and various complications with a prevalence of 0.5-2% in a population (3) . There are far fewer studies looking into the prevalence and the effect of diabetes on sexual function. In recent studies, the prevalence of FSD in diabetic women ranged between 27 to 75%. This wide range might be due to the small number of subjects in each study and the subjective nature in determining the presence or absence of sexual dysfunction among diabetic women (4) .
Diabetes has the potential to affect sexual function in women through a variety of mechanisms, including vascular changes in the urogenital tissues affecting genital lubrication and neuropathy-mediated alterations in genital arousal response. Women's concern, satisfaction, and ability to participate in sexual activity may be influenced globally by the effect of diabetes on their overall health, physical and mental functioning, and interpersonal relationships. Additionally, sexual function may be adversely affected by diabetes medications or other health interventions directed at monitoring or treating this chronic disease (5) .
Fundamental aspect of diabetes care is to provide skills and information that are required for best daily diabetes management and the main tool for maintaining metabolic control. Therefore, education is a costeffective element for effective disease management and provides the opportunity to avoid expensive medical treatment and co-morbid conditions. Several studies have shown that proper diabetes education has significant impact on decreasing diabetes complications. Although There are currently very few studies on the efficacy of the PRECEDE model in patients with DM2 (6).
Health promotion program is the activities or strategies that are directed toward raising the general level of health and well-being of an individual. Activities include lifestyle modification: diet, exercise, weight control, sleep, stress management and other primary prevention strategies as smoking cessation and drug use (6) ..Individual health education is considered to be essential in the overall care of patients with DM2, The PRECEDE (Predisposing, Reinforcing, Enabling, Causes in Educational Diagnosis, and Evaluation) model developed by (7) is one of the different educational models that focus on factors influencing health-related behavior, based on the relationship between the health professional and the patient, it is particularly appropriate for application in chronic diseases.
The PRECEDE model is a planning model for health promotion programs and provides a frame work where by predisposing factors (knowledge, attitudes, and beliefs), reinforcing factors (influence of others, family, peers, and health professionals), and enabling factors (availability of resources and skills) are determined as the factors that are most likely to affect behavior. The model shows how social, epidemiologic, and behavioral diagnosis results in a clear understanding of the needs, problems, and aspirations of people. It also evaluates the causes of behavioral factors that are closely related to health (8) .
There were over 7.8 million cases of diabetes in Egypt in 2015. The rate of diabetes in Egypt has significantly increased exceeding international rates, according to the participants in the 4th Arab Diabetes forum. Egypt is now ranked eighth highest in the world in terms of the disease. In Egypt, the prevalence of diabetes is around 15.56% among adults between 20 and 79 years of age, with an annual death of 86,478 related to diabetes. (9) .
Nurses play a key role in promoting health and wellness. Through health promotion and risk reduction, the individual develops behavior patterns that promote a healthy lifestyle and reduce the risk of disease. The challenge for nurses is to find ways to motivate clients and families to develop health-promoting behaviors. When behaviors that once worked for the individual are no longer effective, the client must give up the old behaviors to be able to adopt new. Client teaching is a major intervention for promoting health .So the nursing role should develop and encourage a comprehensive and realistic lifestyle educational program with simple methods to facilitate implementation on a large scale. Many strategies and guidelines for standard of care are still needed to adopt the sexual problems issues among diabetic women. Nursing education is an important aspect of self-management in diabetes helps the diabetic woman feel better. Nursing intervention was effective to provide awareness regarding knowledge of sexual dysfunction among patients with diabetes. (10) Justification of the study:
Sexual dysfunction is prevalent in patients with type 2 diabetes mellitus, but remains one of the most frequently neglected complications in diabetes care. So the nurse plays an important role in prevention and health promotion activities for diabetic women with Sexual dysfunction, despite that both patients and care providers appear to have difficulty with discussing sexual problems during diabetes care. The studies suggested that, sexual educational program based on PRECEDE model, might be a useful tool to improve the discussion of sexual issues for nurses and patients with type 2 diabetes mellitus.
Aim of the study:
The present study was conducted to evaluate the effectiveness of an educational program based on the PRECEDE model on improving sexual function among diabetic women.
Research Hypothesis:
Sexual function of diabetic women who received educational program based on PRECEDE model will be improved more than diabetic women who received routine care.
II. Subject & methods
Research design: A quasi-experimental study design was used. Setting: The study was conducted at outpatient diabetic clinic at Ain shams University Hospital. Sample size, type, and technique:
The required sample size was one hundred and eighty four women based on the following equation n= t² x p(1-p) m² n = required sample size t = confidence level at 95% (standard value of 1.96) p = estimated prevalence of sexual problem among diabetic women. m = margin of error at 5% (standard value of 0.05) (8) women were lost at the time of the follow up as for a cultural issues and shame.
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III. Tools of data collection:
I.
Interviewing questioner: (a) Assess the patient socio-demographic characteristics (b) Assess the patient diabetes history (past and present) II. The questionnaire related to the PRECEDE model frame work was specifically developed for the current study on the basis of points raised in group discussions and in relevant books and articles. The questionnaire evaluated 20 items in three domains: predisposing factors (13 items), enabling factors (4 items), and reinforcing factors (3 items). In the domain of predisposing factors, knowledge (6 items) was evaluated on the basis of yes/no/don't know questions (possible score 6-18), and attitudes, beliefs, and values (7 items) were evaluated using a three-point Likert scale (from agree = 3, uncertain = 2, and disagree = 1, possible score (7-21). The researcher considers negative attitude if total score was less than 14 while, positive attitude, if the total score more than 14. The quantitative face validity and the qualitative content validity of the questionnaire were assessed through jury consist of 5 expert faculty members in obstetric and gynecological and medical surgical nursing field. Additionally, (18) women who had diabetes were asked to review the questionnaire. These patients and the expert panel mostly indicated that the questionnairewas easy to read and understand.The reliability was evaluated on the basis of the test-retest method, the correlation coefficients (r) obtained from the test-retest evaluations were 0.90. (11) to measures sexual function. It consistsof 19-item questionnaire that is subdivided into six domains in six domains: desire, arousal, lubrication, orgasm, satisfaction, and pain. Each domain is rated on a scale of 0-6, full scale range from 2 -36 with higher scores indicatingbetter sexual function. Overall test-retest reliability coefficients were cronbach's alpha values of 0.82.
III. The Female Sexual Function Index "FSFI" was developed and validated by
IV. ENRICH Marital Satisfaction
Scale was developed and validated by (12) EMS Scale is a 15-item scale comprising the Idealistic Distortion (5 items) and Marital Satisfaction Scale (10 items). Each of the 10 marital satisfaction items represents one of the areas of the marital relationship which includes personality issues, communication, conflict resolution, financial management, leisure activities, sexual relationship, children and parenting, family and friends, equalitarian roles and religious orientation. It is on a 5 point Likert scale. The highest score for the EMS is 75 and the lowest is 15. The higher the score, the more satisfaction with sexual life. Cronbach's alpha revealed an internal reliability of 0.86.
All participants receive an Arabic booklet as supportive material for program. In the intervention group, each participant will also receive educational program based on the PRECEDE model.
Pilot Study
It was conducted on 10% of the study sample eighteen (18) diabetic women, were selected randomly and excluded from the main study sample. Its aim was to evaluate the simplicity and clarity of the tools. It also helped in the estimation of the time needed to fill in the forms. According to the results of the pilot study, simple modifications were done as rephrasing questions or cancelling some questions.
Ethical consideration
The approval was obtained from Scientific Research Ethical committee in Faculty of Nursing at Ain Shams University before starting the study. Then an official permission was granted from the director of the Ain Shams University Hospital. The researchers introduced themselves to the women who met the inclusion criteria and informed them about the purpose of this study in order to obtain their acceptance to share in this study. The researchers ensured that, the study posed no risk or hazards on their health and their participation in the study is voluntary. Women who were willing to participate in the study and met the inclusion criteria were approached by the researchers and asked for verbal consent to confirm their acceptance, and all events that occurred during data collection were considered confidential. 
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IV. Study Procedures
Researchers collected data four days per week from 9 am to 2 pm. data collection started at the beginning of March 2015 to the end of March 2016. After women had been fully informed about the research and consented for participation in the research. Data collection procedure has been done through three phases; interviewing and assessment, implementation and evaluation phase.
Assessment phase: done at diabetic clinic where researchers met each participant individually and fill tools of data collection at first meeting.
Implementation phase: Intervention group:
The PRECEDE model is a diagnostic tool behavior and therefore the first step in its implementation is to identify the behavior to be analyzed. The model considers the influence of the following three factors on health-related behavior firstly Predisposing factors influencing the patient's motivation to undertake the behavior to be analyzed or encouraged, then facilitators factors influencing the level of easiness or difficulty the patient and his/her family have in undertaking a given behavior and finally reinforcing factors' arising after the patient has undertaken the behavior, and which reward or punish it.
The program was conducted in diabetic clinic at Ain Shams University Hospital. The participated women received four session based on PRECEDE model. The researchers established the session's environment to be comfortable and quiet. The researchers used a well prepared intervention materials and contents in the form of comprehensive illustrated booklet related to the selected nursing management.
A four sessions each session lasting 30 -40 minute, with one session conducted per week. The researchers offered information to the patient about effect of diabetes on sexual function, sexual problems, sexual attitudes, and practices to improve sexual function.
In first and second sessions researchers first looked at predisposing factors that influence the analyzed behavior. Patient's responses and comments were written in two parallel lists: positive (+) and negative (-) factors in patients behaviors that need improvement. Predisposing factors are subjective (beliefs, opinions, values, thoughts, knowledge). Subsequently, factors that facilitate the studied behavior were analyzed. These are objective factors such as patient's skills or availability of resources. For example if a women expressed anticipatory anxiety about sexual intercourse with her husband for fear of pain or discomfort, the researchers addressed multiple examples of 'specific suggestions' will be given, such as prescribing lubricants or phosphodiesterase-5 inhibitors (under doctor prescription).
While, third and fourth sessions the researchers discussed the following question with the intervention group: What does the patient need to change behavior? "Through knowledge, training program / counseling (increasing time of fore play, change position of sexual relation, practice exercise regularly "kegel ex", personal hygiene and diabetes control). After, two behaviors were selected for each woman. Finally, subjective Reinforcing factors (what the woman says after her behavior and objectives (response to social and family environment, physical, emotional, and economic consequences).
Control group:
Women in the control group received only routine care which covered diabetic care without sexual education. The data collected during the study comprised demographic data and information about sexual function, knowledge and attitudes.
Evaluation phase:
Both groups (control and intervention) were interviewed after the intervention by 4 weeks & 8 weeks for filling the Female Sexual Function Index (FSFI), and ENRICH Marital Satisfaction scale. While a questionnaire based on the PRECEDE framework was fill twice before and after intervention by 8 weeks.
Interviews were conducted at the out -patient diabetes clinic by researchers at the same time of patient's follow up routinely every month.
Statistical analysis:
The data were analyzed using SPSS version 18.0. The t and χ2 tests were employed to compare quantitative and qualitative demographic variables between the groups, respectively. The ANOVA test was used for within-group comparisons and between groups' comparisons of knowledge, attitudes, and sexual function.
V. Results
Table (1): indicates that 54.5% of women in control were in age between 30-39 years old compared to 53.4% of women in the study group. As regard educational level, 25.0% of women in control group had university education versus 29.5% in intervention group. Concerning occupation, 71.6% of women in control
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DOI: 10.9790/1959-0603050109 www.iosrjournals.org 5 | Page group were working for cash compared to 68.2% in intervention group. As regard place of residence, 77.3% of women in control group were from urban area compared to 68.2% in intervention group. Moreover, 28.4% of women in control group were married for more than t 10 years compared to 33% of women in the study group. In addition there was no statistical significant difference between control and study group regarding their personal characteristics. Table ( 2): shows that 42.0% of women in control group had diabetes as a chronic disease for more than 10 years compared to 43.2% of women in the intervention group. Concerning glucose control 51.1% of women in control group had glucose control versus 47.7% of women in the intervention group. As regard diabetic complications 10.2% of women in the control group had diabetic complication compared to 11.4% of women in the intervention group. Concerning type of diabetic complications 66.7% of women in control group had peripheral neuropathy complications versus 70.0% of women in the intervention group. Table ( 3): reveals that there was no statistical significant difference between control and intervention group regarding enrich marital satisfaction scale, subtotal and total score of female sexual function at base line assessment.
Table (4): shows that there was highly statistical significant difference between control and intervention group regarding enrich marital satisfaction scale, and total score of female sexual function after intervention. Moreover, there highly significant difference between control and intervention group regarding subtotal domains of FSF (desire and satisfaction) and significant difference between control and intervention group regarding other subtotal domains expect lubrication.
Table (5): reveals that there was a highly statistical significant improvement on total score of FSF and enrich marital satisfaction scale after application of program in the intervention group. Meanwhile the improvement of total score of FSF and enrich marital satisfaction scale in the control group was not significant. Table ( 
Figure (1):
Comparison between control and intervention groups according to their knowledge regarding sexual function for diabetic women before and after intervention. 
Effectiveness of Educational Program Based on PRECEDE Model on Improving Sexual Function
VI. Discussion
Sexual problems of women with diabetes deserve more attention in clinical research and practice. There are currently very few studies on the efficacy of the PRECEDE model in patients with DM2. In Egypt the present study considered from the first studies which evaluated the effect of an educational program based on the PRECEDE model on women with DM2. Appropriate education is one of the basic points in the promotion of knowledge, attitude and practice. The results of this study showed that design and implementation of educational program in accordance with The PRECEDE model can create a significant difference in the rate of knowledge, attitude, enabling and reinforcing factors of patients before and after intervention and conducting effective self -care behaviors in women's sexual function.
The present study showed that the total size of sample was one hundred seventy six(176) diabetic women were varied between 20-48 years, the mean age of women with diabetes was (35.56 ± 6.83) and the higher percent of diseased women were had 30-40 years. These findings are came in line with (13) who mentioned that, middle and late adulthood populations are the major drivers of the increasing prevalence of diabetes in Egypt and Africa in general. While the current study results was not in the same line with (14) who stated that, people who develop diabetes are usually under the age of 20. This came in line with the study results (15) who emphasized that most people with diabetes in low and middle income countries are between 40 and 60 years old for both sexes. Regarding educational levels of the subjects, the current study results revealed that more than half of studied women were secondary educated. This finding agreement with (16) who stated that, the prevalence rates of diagnosed diabetes are significantly lower among adults with higher levels of educational attainment.
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Regarding sexual function before intervention the result of the present study revealed that there was no statistical significant difference between control and intervention group regarding subtotal and total score of female sexual function at base line assessment. This relation was reversed to highly statistical significant difference between control and intervention group regarding enrich marital satisfaction scale, and total score of female sexual function after intervention with educational program based on PRECEDE model after 8 weeks. Moreover, there was a highly significant difference between control and intervention group regarding subtotal domains of FSF (desire and satisfaction) and significant difference between control and study group regarding other subtotal domains expect lubrication.
The current study findings was in the same line with the findings of (17) that showed significant relationship between DM control and sexual dysfunction and its affecting factors in women with DM. Sexual dysfunction rate was reported to change between 42-60% for women by studies implemented in a healthy society. Sexual function scores for the sexual drive, arousal, vaginal lubrication, orgasm and overall satisfaction domains were all lower in the diabetic women (p value < 0.05). Moreover the current study finding supported with (18) who conducted study to investigate the effectiveness of sexual health education on sexual function during pregnancy and reported that after sexual education, there were significant differences in sexual desire (P=0.003), sexual arousal (P=0.003), orgasm (P=0.007), and dysparunia (P<0.001) between two groups This study findings were also supported by (19) who carried out semi-experimentally and a pretestpost-test designed control group to investigate the effectiveness of sexual education focused on cognitive schemas, on the improvement of sexual functioning of female married students and mentioned that there was significant relationship between the two groups in the overall scores of sexual functioning, sexual desire, arousal, moisture, orgasm and sexual satisfaction, in a way that in all cases the scores of the experimental group were significantly higher than those of the control group (p<0.001). However, t-test reported no significant difference between the two groups in terms of sexual pain component.
In addition, the result of the present study revealed that improvement on FSF total score was reflected upon improvement on enrich marital satisfaction scale after intervention in the study group. The present findings were agreed with (20) who develop a conceptual model that links married older adults physical health and that of their spouse to positive and negative dimensions of marital quality via psychological well-being of both partners and their sexual activity and reported that sexual activity mediates the association between own and partner's physical health and positive marital quality. This could be explained as sexual and marital satisfactions are equally tied together for men and women.
The current study findings were in the same with (21) study which revealed that sexual dysfunction was associated with lower overall quality of marital relation and DM; this is not surprising because the relation between marital relation, DM, and sexual dysfunction is well established in the literature .Moreover, the result of the current study indicates that the highly statistically significant independent predictor of women' FSF score were age, educational level, occupation, residence, duration of diabetes, glucose control and absent of diabetic complication were [positive predicator β = 0.421, 0.045, 0.370, 0.050, 0.238, 0.178 and 0.209] respectively. The present study finding was in the same line (22) who reported that age was negatively correlated with all domains of sexual function in women with type 2 DM conversely education, diabetic duration, diabetic control, and diabetic complication were not correlated to sexual dysfunction in diabetic women.
The current study considered one from a very few studies which studied the efficacy of the PRECEDE model on knowledge and attitude of women with DM regarding to sexual dysfunction issues , the current study has been proven the positive efficiency of the PRECEDE model, this revealed in figures 1 and 2 which illustrated the significant difference of intervention group regarding correct complete knowledge from 22.7 to 90.1 respectively before and after application of educational program based on PRECEDE model. Furthermore fig 2 illustrates big conversion from 31.8 to 88.6 third quarter of intervention group have a positive attitude regarding to their sexual function after application of program in comparison to control group who receive routine care the study clarify a slightly change from 31.8 to 32.9 only regarding positive attitude of control group regarding to their sexual function .The current study findings are matching with (23) study results who mentioned that the utilization of the PRECEDE (Predisposing, Reinforcing, Enabling, Causes in Educational Diagnosis, and Evaluation) education model in the metabolic control and the reduction of cardiovascular risk factors, in patients with type 2 diabetes it has a positive effect .
Finally, there was a significant improvement for the intervention group than in the control group in all domains of sexual function, it can be concluded that the combination of sexual education and sexual skills training along with attention to factors such as knowledge, attitudes, and requirements can affect sexual 
VII. Conclusion & Recommendation
Conclusion: the findings of the current study supported the hypothesis of this study which stated that Sexual function of diabetic women who received educational program based on PRECEDE model will be improved more than diabetic women who received routine care. Even in communities with model in terms of a high sensitivity toward sexual matters where cultural, religious and social influences make it difficult and sometimes impossible to provide sexuality-related training, the program can be designed according to local needs and desires.
Recommendations: in the light of the previous results of the present study the following recommendations are suggested; application of educational program based on PRECEDE model for diabetic women in all available diabetic clinics or centers to improve women's sexual function. Further researches is needed to compare effect of PRECEDE model versus other models as ALARM, BETTER, and PLISSIT models on improving sexual function among women with diabetes.
